In this work, simulation of a premixing injection gas burner with various air temperatures with ANSYS Fluent software was performed. A natural gas fired injection gas burner was used as a heat source as a part of a thermoelectric generator. Assuming that the gas-air mixture flow is one-dimensional and axisymmetric, the issues were solved in axisymmetric setting, taking into account the gas compressibility. In the performance of a task, a set of assumptions was made: k-epsilon realizable model was picked as turbulence model with scalable wall functions; the flow in the ejector, mixing chamber and diffuser is subsonic; the pressure of the injected air was set to atmospheric pressure; pressure at the inlet to the gas burner is subcritical (≤ 86 kPa for methane). Based on the calculations, the dependence of the equivalence ratio on the air temperature was determined. Experimental researches helped develop a gas burner.
INTRODUCTION
Thermoelectric energy technologies are currently being actively developed by leading power-engineering manufactures [1] . Thermoelectric generators (TEGs) ____________ found wide application in many industries, such as space, automotive industry, aviation, oil and gas industry, etc. [2, 3] . The following factors have a great influence on the efficiency of a TEG: constructive scheme of a thermoelectric installation, features of heat supply and removal, heat source selection, losses in auxiliary devices, etc. The heat source determines the design and application of TEGs. The most developed TEGs is a TEGs operating on gas fuel [4] . They are a part of autonomous power supply system (APSS). APSS are used for power supply remote and hard-to-reach places, including technological communication and telemetry facilities, natural gas storage and transport systems, systems for cathodic protection of gas pipelines and oil pipelines from electrochemical corrosion. In such areas, the operation of generating devices is often accompanied by abrupt changes in temperature, pressure, humidity. Therefore, high reliability and durability indicators are of particular importance. Gas usage simplifies the control of input heat due to a gas burner. A gas burner provides complete combustion at different temperatures. A gas burner is used without stockpiling combustion products. Fuel combustion processes play a special role here. Controlling of the combustion processes, the correctness of the selected gas burner and operating modes require great attention. It was reported in work [5] . The author shows information about analysis of the effect of variation equivalence ratio on the heat losses with combustion products and energy conversion efficiency. In a present-day usage of thermoelectricity for natural gas combustion, gas ejectors became widely used. Partially premixed gas burners and complete premixed gas burner are being developed on the basis of gas ejectors. Gas ejectors provide a homogeneous constitution of the gas-air mixture, have the self-regulate ability (the maintaining coefficient of ejection) in a certain range of stress changes, which can be reduced with heating the gas or air, establishing of the backpressure or rarefaction in the combustion chamber and other conditions.
MODEL AND METHODS
The target of the research in this work was an ejector whose geometrical dimensions were obtained using the method described in [6] . The k-epsilon realizable model with scalable wall functions was chosen as a turbulence model, which is most suitable for these issues. The gravity forces influence was not taken into account. The perfect gas equation, taking compressibility into account, was used. It was assumed that the air-gas mixture flow is stationary, axisymmetric; air is fed to the ejector with constant discharge. The wall surfaces roughness was set equal to zero. The input parameter for the Design of Experiments tool is the air gap width specified in Figure 1 . The output parameter is the equivalence ratio, calculated as the average over the output boundary of the diffuser.
The software ANSYS Fluent [7] performs a numerical solution of the systems of equations using the finite volume method. The basic equations of the mathematical model (continuity equations, the balance of momentum equations, energy equations) describing the behavior of the primary and ejected gas flow (1) -(8) have the form:
where ij the viscous stress tensor. Transport equations for the k-epsilon realizable turbulence model are represented as
where 2 kt GS   the turbulent kinetic energy, which is formed from average gradients, according to the Boussinesq hypothesis. . A mass-flow inlet boundary condition was added. Boundary conditions were set at the gas nozzle input. Gas temperature is set 300 K .
RESULTS AND DISCUSSIONS
As a result of the numerical simulation, the dependence of the equivalence ratio on the air temperature was obtained ( Figure 1 ). The complete premixing gas ejection burner normally works with the equivalence ratio close to one ( 1.05
 
). Proceeding from the obtained dependence, the optimal ambient temperature for this ejector operating mode will be 306.52 K . Equivalence ratio nonlinearly increases with decreasing ambient temperature. In addition, it is necessary to take into account the operation features of a gas burner based on a gas ejector, such as backpressure or rarefaction in the combustion chamber, which affect the equivalence ratio.
Subsonic flow, the maximum Mach number in the gas nozzle is 0.67. In Figure 1 concentration distributions of methane and oxygen along the symmetry axis are constructed.
For experimental research, a gas burner was developed. The size of the air gap of the gas burner was 1.25 mm; this value was determined at the stage of previous studies and is optimal for this burner. The experiment was conducted on one mode for 1.05   . The parameters of the supplied components to the burner are given in Table I The quality control of gas combustion was controlled by the color of the flame. Poor gas flaring is characterized by a yellow smoke flame. When gas is fully burned, the flame is a short blue-violet torch with a high temperature. Typical examples of the flame are shown in Figure 3 . In the course of experimental studies, the flame (Figure 4) is a short torch of bluish-purple color, which makes it possible to conclude that the theoretical studies carried out are correct. Experimental researches are planned to be continued and carried out for the range of air temperatures from -50 to + 50 ° C. 
CONCLUSION
Based on the results of studies, the dependence of the equivalence ratio on the temperature of the ejected air was determined. Based on the obtained dependence, for this mode of operation of the ejector, the ambient temperature will be 306.52 K . Based on the simulation, a gas burner was developed. Experimental studies of the developed gas burner with the obtained values 306.52 K of the temperature of air and the air gap are performed. The obtained data confirm the numerical simulation.
